A description is given of the reaction to inhalation of Aspergillus extract by seven patients with aspergillosis, including five with aspergillomas. The nature of, and possible causes for, such reactions are discussed on the basis of their resemblance to the symptomatology of the vegetable dust syndromes. The findings may contribute to a better understanding of the pathogenesis of fever in aspergillosis.
A description is given of the reaction to inhalation of Aspergillus extract by seven patients with aspergillosis, including five with aspergillomas. The nature of, and possible causes for, such reactions are discussed on the basis of their resemblance to the symptomatology of the vegetable dust syndromes. The findings may contribute to a better understanding of the pathogenesis of fever in aspergillosis.
Pepys, Riddell, Citron, Clayton, and Short (1959), Biguet, Tran van Ky, Capron, and Fruit (1962) , Gernex-Rieux, Biguet, Voisin, Capron, and Tran van Ky (1963) , Gernez-Rieux, Biguet, Voisin, Capron, Balgairies, and Tran van Ky (1963) , Longbottom, Pepys, and Clive (1964) , and Longoottom and Pepys (1964) described methods for the immunological diagnosis of Aspergillus growth in the lungs. In the sera of patients, precipitating antibodies to Aspergillus were demonstrated with the aid of double diffusion techniques.
Pepys, Riddell, Citron, Clayton, and Short (1959) assigned to these precipitating antibodies a role in the pathogenesis of some of the symptoms of allergic aspergillosis. The 'late' reaction in the skin test, the pulmonary infiltrations, and the fever are supposed to be based on an Arthus reaction, i.e., a type III reaction, according to Gell and Coombs (1964) .
Type III reactions are also held to be responsible for more or less identical symptoms in other lung diseases characterized by the presence of specific precipitating antibodies, namely farmer's lung (Parish, 1963; Bishop, Melnick, and Raine, 1963) , pigeon breeder's lung (Reed, Sosman, and Barbee, 1965) , bagassosis (Buechner, 1960) , mushroom worker's disease (Bringhurst, Byrne, atnd Gershon-Cohen, 1959) , and maple bark stripper's disease (Emanuel, Lawton, and Wenzel, 1962) , grouped as vegetable dust syndromes (Gell and Coombs, 1964) .
The existence of a type III reaction in allergic aspergillosis was questioned because the triad of 'late' skin reaction, pulmonary infiltrations, and fever is never found in patients with aspergilloma, although the level of precipitins in the sera of these patients is usually higher than in people suffering from allergic aspergillosis (Campbell and Clayton, 1964) .
Recently, we have been able to observe two patients whose clinical picture might be attributable to a type III reaction as a result of the presence of aspergillomas (Hilvering, Stevens, and Orie, p. 19 (Dijkman, Stevens, Hilvering, and Orie, 1968) . There are only minor differences between these methods and those used by the authors referred to before. But it should be mentioned that the mycelium from which the extract was obtained was microscopically free from spores. This had been taken from a 21-day old culture (Raper and Fennell, 1965) (1) Reaction immediately following inhalation, which corresponds to a type I reaction: expiratory dyspnoea with wheezing, a reduction of Pao2, and a reduction of the VC and FEVy (Fig. 1) . This reaction was observed in patient 3.
(2) Reaction occurring 4 to 6 hours after inhalation. This reaction was very similar to the late reaction of farmer's lung patients after exposure to a mouldy hay atmosphere (Hilvering, de Vries, and Orie, 1966) or after inhaling Thermopolyspora polyspora extract. This reaction, together with the febrile reaction of allergic aspergillosis, is considered to be a type III reaction (Pepys et al., 1959; Gell and Coombs, 1964) . We observed this reaction, consisting of dyspnoea, malaise, fever, crepitant rales, and reduced Pao, and Paco2 in patients 5, 6, and 7 (Fig. 2) .
(3) Reaction, consisting of a combined early and late reaction, i.e., both type I and type III reactions, as is also found after inhalation in allergic aspergillosis patients. This reaction was observed in patients 1 and 2, and also in patient 4. In patient 4, however, the type I reaction was only slight and could be diagnosed through the lung function and blood gas values but not clinically (Fig. 3) .
Leucocytosis, an attendant phenomenon of the type III reaction, was observed in only two cases (patients 4 and 7). No eosinophilia was found. No differences were observed in the type or intensity of the reaction in dependence on the antigen administered (spore or mycelium extract).
But in all the cases of repeated challenge (patients 1, 2, 3, 5, 6, 7) a more rapid and higher increase in temperature was registered on the second day of challenge (Fig. 4 and Table III) . The chest radiograph did not show any changes after challenge. Our findings after challenging patients with allergic aspergillosis were in keeping with some results obtained by Pepys et al. (1959) , viz., combined early (type I) and late (type III) reactions. The late reaction of our allergic aspergillosis patients was in complete agreement with the results of the challenge tests on farmer's lung patients (Hilvering et al., 1966) . Also the reaction of aspergilloma patients was entirely in conformity with this reaction.
The similarity of these late reactions makes it quite probable that these reaction patterns have an identical pathogenesis.
On repeated exposure farmer's lung patients show increasingly vigorous reactions. The earlier and higher rise in temperature in our patients on the second day of challenge also favours the assumption that we are dealing with one and the Hapke, Seal, and Thomas, 1968; Barrowcliff and Arblaster, 1968) . The last-mentioned findings, however, do not provide an adequate basis for excluding a type IV reaction. The gradual transition between the histological characteristics of these two reactions might account for this (Gell and Hinde, 1954) .
Another argument has been the (inconsistent) late skin reaction in allergic aspergillosis patients (Pepys et al., 1959) .
The number of precipitation arcs against Aspergillus extract found with the aid of double diffusion techniques is a measure of the total amount of precipitins in the sera of aspergillosis patients (Feinberg and Temple, 1963; Stevens, Hilvering, and Orie, to be published). There seems to be a correlation between the type of reaction in our patients and the number of precipitation arcs found. The type III reaction particularly occurs in those who show a high production of precipitins. The type I reaction and the combined type I-type III reaction are found especially in those who show a low production of precipitins. This also holds for the group of five aspergilloma patients, in whom the antigen stimulus may be considered roughly equal. Although the group is too small to permit drawing pertinent conclusions, it could be that the pre-existent tendency of the individual to the production of precipitins or reagins partly determines the ultimate reaction to exposure to antigen (Table IV) . Pepys, Riddell, Citron, and Clayton (1962) , too, found a lower production of precipitins in patients (Hilvering et al., p. 19 
in this issue).
As a matter of fact, the two patients in question both had a high production of precipitins (6 and 16 precipitins were demonstrated, respectively). Our clinical observation (Hilvering et al., p. 19 in this issue) and the reaction of aspergilloma patients to inhalation of antigens weaken one of the arguments against the existence of a type III reaction in the case of allergic aspergillosis, namely, that in a patient with an aspergilloma spontaneous febrile reactions are never observed. They are observed indeed, and moreover can be brought about by administering antigens. The reason why these type III reactions are observed in aspergilloma patients less often than in patients with allergic aspergillosis is still not clear. However, it should be borne in mind that the local intrapulmonary situation is not the same in this type of patient and that, more particularly, an extrinsic airways obstruction (caused, for instance, by inhalation of spores) may produce an 'antigen release' from the intrabronchial growth of the fungus far more readily in a patient with allergic aspergillosis than in one with an intracavitary aspergilloma.
A progressive fibrosis, as is found in farmer's lung and pigeon breeder's lung patients after a relatively long time, has not been observed in patients with aspergillosis, where the exposure is local (aspergilloma or local bronchiectases in which there is an Aspergillus growth), whereas in the former cases the antigen is inhaled and distributed diffusely throughout both lungs. It could also be that the quantities of antigen administered play a role here.
Pulmonary infiltrations were not seen after challenging but were observed in one of the spontaneously febrile patients. It is still uncertain whether these infiltrations in allergic aspergillosis form part of the type III reaction (Pepys et al., 1959) or whether they are caused by a proximal airways obstruction brought about by the intrabronchial presence of the fungus and a superimposed reversible bronchial constriction (Campbell and Clayton, 1964; Henderson, 1968) . Finally, it may be asked whether the rise in temperature after inhalation of the Aspergillus extract is caused by toxic substances. In our opinion, the absence of any temperature rise in patient 3, and the great similarity of the entire reaction pattern, inclusive of the temperature rise, to that of the vegetable dust syndromes, makes this very improbable. CONCLUSIONS 1. In aspergilloma patients inhalation of Aspergillus extract may give rise to a clinical picture which is fully identical with that observed after exposure of patients having a vegetable dust syndrome and with the late reaction observed in the case of allergic aspergillosis. 2. These findings support our opinion that continued fever in aspergilloma patients may, other causes being excluded, be accounted for by a type III reaction, sustained by the aspergilloma, of the patients to the Aspergillus antigen. 3. It is not impossible that the type of reaction after exposure is also dependent on the individual tendency to produce mainly either precipitins or reagins after an antigen contact. 4. The differences, in the acute phase and also in the later stages, between the known vegetable dust syndromes, allergic aspergillosis, and the syndrome of continued fever in the aspergilloma patient could be accounted for by the localization of the antigen-antibody reaction in the lungs. 
